dental trauma than females and lateral luxation is no exception. [3] [4] [5] Lateral luxation injuries are one of the most common dental trauma injuries experienced. The current literature reports that lateral luxation makes up 29.5%-57% of all dental injuries. 3, [6] [7] [8] Unfortunately, even if laterally luxated teeth are treated with repositioning and splinting, they can encounter long-term complications such as pulp necrosis with infection and periapical inflammation.
The International Association for Dental Traumatology has published guidelines for the treatment of dental trauma injuries. 1 The guidelines include treatment options for teeth with lateral luxation.
Currently, if a patient presents with lateral luxation, the clinician is responsible for repositioning the tooth to its original location. 1 The tooth should then be stabilized using a splint for 4 weeks and the condition of the tooth should be monitored. 1 In the event that the pulp becomes necrotic and infected, and root canal treatment should be performed to prevent external inflammatory resorption. 1 Although there are published guidelines for the treatment of lateral luxation injuries, there is little research identifying the prognosis of these teeth. Lateral luxation injuries often occur in children and it is optimal for treated teeth to remain functioning in the dentition throughout their life.
The aim of this study was to analyze the following PICOS question: What is the prognosis of immature teeth following lateral luxation injuries in the general population?
| ME THODS
The present systematic review was conducted according to the guidelines in the Cochrane Handbook for Systematic Reviews of Interventions. 9 PICOS guidelines were used to structure the main question and the PRISMA checklist and flowchart were used to guide the review process. 10 The Newcastle Ottawa Scale was used to assess risk of bias for the non-randomized control studies.
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This systematic review included prospective and retrospective observational studies. These studies were included because randomized control trials are not available nor feasible or ethical for dental trauma research. Case series, case reports, and reviews were excluded. Due to limited resources, the search was restricted to English language only. There was no restriction on date of publication or follow-up time. Studies evaluating the impact of lateral luxation injuries sustained in primary teeth on their permanent successors were excluded. If studies assessed teeth with multiple injuries such as concomitant crown fractures, they were excluded.
Only studies assessing prognosis of lateral luxation injuries were included.
The included studies were restricted to human subjects with no restrictions on age/gender/sample size. Although the objective of the study was to assess immature teeth, age restriction was not placed during the search to ensure the inclusion of all appropriate studies.
There are two possible types of intervention for lateral luxation injuries. The first is repositioning and splinting the tooth and the second includes the former with the addition of root canal treatment.
All reported outcomes were considered. Only outcomes reported by two or more studies were assessed statistically. These outcomes included pulp canal obliteration, pulp necrosis, surface resorption, inflammatory resorption, replacement resorption, and internal resorption. An electronic search was done in the following databases: Medline, Pubmed, Embase, Scopus, Lilacs, and Cochrane Library in October 2017. Additional studies were included by handsearching through reference lists as well as through correspondence (experts, dental organizations).
The search in MEDLINE was entered as demonstrated in Table 1 .
This search was modified for the other databases accordingly.
The search resulted in a total of 502 articles. After duplicates were removed, 240 remained. The titles and abstracts were screened and irrelevant studies were excluded (n = 217). A total of 25 articles were downloaded and assessed for eligibility ( Figure 1 ).
Downloaded articles were excluded if lateral luxation evaluation
was not specified, the same cohort of patients was used for another study, there was no follow-up period, or if multiple injuries were sustained to the tooth. Three studies were excluded because the measured outcomes did not differentiate between mature and immature teeth. [12] [13] [14] After screening, a total of six articles were chosen for quality assessment and data extraction. Data extracted from the six articles included are as follows: authors, publication year, study design, sample size, treatment, follow-up period, and the assessed outcomes. Quality was assessed using the Newcastle-Ottawa Scale.
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| RE SULTS
Six studies were included for data analysis. Characteristics of the included studies are shown in Table 2 and the quality assessment of studies using the Newcastle-Ottawa Scale in Table 3 . The diagnostic criteria were not well described within the included studies. As a result, the heterogeneity of the study results could not be statistically assessed, and a meta-analysis was not attempted. Outcomes 17 Lauridsen et al, (2017) 18 Soporowski et al, 
TA B L E 1 Search conducted in medline
Adequacy of follow-up of Cohorts
Hermann et al, 
| D ISCUSS I ON
As lateral luxation injuries are a frequent form of dental trauma, it is important to make informed evidence-based treatment decisions when treating and evaluating the prognosis of traumatized teeth. Dental trauma injuries occur frequently in young patients and often, complete root development has not been reached. Root development and age have been previously reported to be the most influential factors for pulp necrosis in traumatized teeth. 20 Another influential factor for pulp necrosis is the extent by which the treatment of the injury was delayed by the patient. [21] [22] [23] This factor was not accounted for in the included studies and is a confounding variable that may have a significant influence on the results.
Overall, pulp canal obliteration was the most frequently reported complication of lateral luxation injuries. Although less common, clinicians should also monitor for other complications such as external inflammatory resorption and external replacement resorption.
Therefore, patients need to understand the importance of maintaining regular follow-up appointments. Unfortunately, due to the nature of dental trauma, it is difficult to conduct randomized controlled trials to determine the efficacy of different treatments and to properly evaluate prognosis. In this systematic review, there were only six outcomes in common among the included studies. This finding is better discussed in the systematic review by Sharif et al which reported that dental trauma often includes different outcomes which results in major heterogeneity among studies. 24 A consequence of this is the inability to conduct a meta-analysis. This is particularly important in the field of dental trauma where RCTs are not feasible.
This will hopefully change in the near future with the introduction of a core outcome set. 25 The core outcome set was developed by an expert working group comprised of specialists in oral and maxillofacial surgery, emergency dentistry, endodontics, restorative dentistry, pediatrics, periodontology, orthodontics, and general dentistry. The group assessed possible outcomes and agreed on the inclusion of six core outcomes (also considered generic outcomes). They include injury activity, physical consequence of disease, functional status, social outcomes and quality of life, side effects of therapy, and health resource utilization. Another outcome specific to the type of dental injury was also introduced. In the case of lateral luxation, infraocclusion should be noted and for primary teeth, realignment and the impact on the permanent predecessor should be assessed. These outcomes are to be assessed at the follow-up intervals as recommended by the IADT. 1 A description of the measurement methods is also provided in the core outcome set. 25 The primary purpose of the core outcome set is to help guide reporting of traumatic dental injuries to facilitate more accurate evidence regarding the outcomes of these injuries. This will eventually lead to more accurate prognosis and treatment evaluation for traumatic dental injuries.
Randomized controlled trials were not available due to the nature of this research. Observational studies were included and therefore there is potential for selection bias and confounding variables which may have influenced reported outcomes. There is also the possibility for detection bias as outcome measurements were not standardized.
| CON CLUS ION
This systematic review highlights the prevalence of complications following lateral luxation injuries in immature teeth. Pulp canal obliteration was the most frequent complication and emphasizes the need for proper follow-up of lateral luxation injuries. Nonetheless, the results of this systematic review are based on retrospective cohort studies which present some bias. Although the results have limitations, this review emphasizes the importance for researchers to utilize the core outcome set for reporting traumatic dental injuries.
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